Neurogenically derived nitrosyl factors mediate sympathetic vasodilation in the hindlimb of the rat.
Skeletal muscle vasculature of the hindlimb is innervated by a sympathetic noncholinergic vasodilator system. The aim of this study was to determine whether this vasodilator system may represent postganglionic lumbar sympathetic neurons that synthesize and release nitric oxide (NO) or related NO-containing factors. We examined whether NO synthase (NOS)-positive postganglionic lumbar nerves innervate the hindlimb vasculature of the rat and whether the hindlimb vasodilation produced by electrical stimulation of the lumbar sympathetic chain of anesthetized rats is reduced after the systemic administration of the specific inhibitor of neuronal NOS 7-nitroindazole (7-NI). Subpopulations of lumbar sympathetic cell bodies stained intensely for NOS. Postganglionic fibers and varicosities within the iliac and femoral arteries also stained for NOS. Double ligation of the lumbar chain demonstrated that NOS was transported from the cell bodies toward the peripheral terminals. Low-intensity electrical stimulation of the lumbar chain produced a pronounced hindlimb vasodilation that was markedly diminished by pretreatment with 7-NI (45 mg/kg i.v.). In contrast, the vasodilator potency of acetylcholine and S-nitrosocysteine were augmented by 7-NI. These results suggest that postganglionic lumbar sympathetic neurons may synthesize and release NO-containing factors.